It is commonly accepted that bilinguals access lexical representations from their two languages during language comprehension, even when they operate in a single language context. Language detection mechanisms are, thus, hypothesized to operate after the stage of lexical access during visual word recognition. However, recent studies showed reduced cross-language activation when sub-lexical properties of words are specific to one of the bilingual's two languages, hinting at the fact that language selection may start before the stage of lexical access. Here, we tested highly fluent Spanish-Basque and Spanish-English bilinguals in a masked language priming paradigm in which first language (L1) target words are primed by unconsciously perceived L1 or second language (L2) words. Critically, L2 primes were either orthotactically legal or illegal in L1. Results showed automatic language detection effects only for orthotactically marked L2 primes and within the timeframe of the N250, an index of sub-lexical-to-lexical integration. Marked L2 primes also affected the processing of L1 targets at the stage of conceptual processing, but only in bilinguals whose languages are transparent. We conclude that automatic and unconscious language detection mechanisms can operate at sub-lexical levels of processing. In the absence of sub-lexical language cues, unconsciously perceived primes in the irrelevant language might not automatically trigger post-lexical language identification, thereby resulting in the lack of observable language switching effects.
Introduction
Visual word recognition is an interactive, complex, and orchestrated process where different (sub)lexical units compete for selection, modulating the speed and accuracy with which we are able to efficiently access meaning. In bilinguals, the process of recognizing a given word also entails cross-language competition and selection mechanisms [1] [2] [3] To efficiently map lexical forms onto semantic representations, bilinguals may need to select the language in which the word is written, a process also known as language tagging. For instance, the word pie does not have the same meaning for a native speaker of English and a native speaker of Spanish (pie means "foot" in Spanish). In this case, Spanish-English bilinguals might need to select the language to which the word belongs in order to disambiguate between the two meanings and the correct phonological representations.
Understanding the mechanisms involved in language detection is the key to disentangling whether bilingual word processing is language-selective or not. It is now commonly accepted that, when bilinguals encounter words in an ambiguous language context (e.g., a sign on the street in a bilingual community), word recognition is characterized by parallel access to representations of both their languages, and that language detection mechanisms intervene only at a post-lexical bilinguals and Spanish monolinguals in a masked language priming paradigm in combination with event-related potentials (ERPs). Whilst all groups showed automatic language identification effects for unconsciously perceived marked Basque words and within the time frames of the N250 (an index of sub-lexical-to-lexical mapping; see Grainger and Holcomb, [39] ) and the N400 (an index of lexical to semantic integration), the bilingual group was blind to masked language switching effects for unmarked Basque primes. These results suggest that sub-lexical language cues can speed up language selection mechanisms (see also References [34, [40] [41] [42] ), and that this in turn might affect cross-language lexical activation [23, 32, 33, [43] [44] [45] .
The present study was set out to further characterize automatic language detection processes guided by language-specific sub-lexical information in two groups of bilinguals with different L2. We tested Spanish-Basque and Spanish-English bilinguals in a go/no-go task using a masked language switching paradigm with visual presentation of words in combination with ERPs. Basque and Spanish are orthographically transparent, meaning that they entail a nearly one-to-one correspondence between letters and sounds. In contrast, English is an opaque language and, thus, efficient semantic access relies more on whole-word recognition and activation of phonological representations at a lexical level. Although previous studies investigated the role of script and sub-lexical information in language identification and cross-language activation, little is known about the role of orthotactics in automatic language detection mechanisms and their impact on subsequent orthographic and/or phonological whole-word representations. To investigate the automaticity of language detection mechanisms, we presented bilingual participants with L1 Spanish target words preceded by unconsciously perceived word primes either in L1 Spanish or in their other language (L2 Basque or English). Critically, L2 primes could either be orthographically marked (i.e., contain illegal bigram combinations in L1) or unmarked (i.e., orthographically legal also in L1). Furthermore, and different from our previous study [35] , L1 and L2 primes were translation equivalents so that the conceptual distance between primes and targets was controlled across languages. Participants were asked to detect words referring to an animal (go trials,~10%, not analyzed) so as to make sure that they processed the meaning of L1 words in the analyzed no-go trials. To minimize effects related to conscious language identification mechanisms, all instructions were given in L1, and none of the bilinguals were aware of the presence of L2 stimuli during the session.
According to the dual-route model of language identification proposed by van Kesteren et al. [31] , language information at sub-lexical and lexical levels is picked-up by sub-lexical and lexical language nodes, respectively. Language information can then be read out by the task-decision system, without affecting word identification processes. That is, sub-lexical language-specific information should not affect cross-language sub-lexical-to-lexical integration, nor should language detection at the lexical levels affect cross-language lexical activation or lexical-semantic integration. However, our previous results seem to suggest that, whilst lexical language information fails to affect word identification, sub-lexical language information does have an impact on subsequent word processing [35] . Therefore, according to the theoretical time-course of visual word recognition in masked priming paradigms (see Bi-modal Interactive Activation Model, BIAM, [39] ), we expected L2 marked primes to elicit a N250 modulation, reflecting the process of mapping sub-lexical information onto word form representations in both groups of bilinguals, that is, whether their L2 is transparent (Basque) or opaque (English). Hence, L2 marked words should automatically activate sub-lexical language nodes and, in line with our previous results [35] , this could modulate sub-lexical-to-lexical integration and affect subsequent lexical-semantic integration indexed by N400 effects. However, considering the bi-modal route to semantics (i.e., orthographic or phonological) posited in the BIA+ [4] and the BIAM [39] , if orthographic rules selectively constrain orthographic whole-word representations, then Spanish-English bilinguals might show intact lexical-semantic integration for L2 marked words. Furthermore, consistent with previous studies and the prediction of the BIA+ and BIA+ extended models, we did not expect automatic post-lexical language identification effects to emerge (in the N400 range) in an L1 context when unconsciously perceived L2 primes are unmarked (language-common orthography).
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Experiment 1

Materials and Methods
Participants
Eighteen right-handed highly proficient Spanish-Basque bilinguals from the Basque Country participated in this experiment (11 women; mean age = 22.2, SD = 4.1). All participants were native Spanish speakers fluent in Basque ( Table 1) . None of the participants reported neurological or psychiatric disorders, all participants had normal or corrected-to-normal vision, and they participated voluntarily in this experiment in exchange for monetary compensation. Prior to the experimental session, all participants gave their written informed consent in accordance with guidelines approved by the Ethics and Research Committees of the Basque Center on Cognition, Brain, and Language. The study was also performed in accordance with the ethical standards set in the Declaration of Helsinki. Table 1 . Experiment 1: Mean levels of first language (L1; Spanish) and second language (L2; Basque) language proficiency derived from participants' self-ratings (range: 0 = none, 10 = native-like). Standard deviations are provided within parentheses.
Language Proficiency
Spanish Basque 
Stimuli
We selected 280 Spanish (L1) words to serve as targets (e.g., casa-"house"), from the Spanish B-Pal database [46] . Primes were either unrelated Basque (L2) words (280 items) or their translations in Spanish (280 items), selected from the E-Hitz database [47] and B-Pal, respectively. None of the prime or target words were cognates in order to avoid confusion between languages. Mean length-corrected Levenshtein distance (cLD) (calculated from the number of deletions, substitutions, and additions between pairs of words divided by the length of the longest word; 1 indicates full overlap between pairs of words, and 0 indicates no orthographic overlap) for marked translation equivalents was 0.13 (SD = 0.11), and mean cLD for unmarked translation equivalents was 0.14 (SD = 0.10). Prime-target combinations were created avoiding semantic and orthographic overlap (i.e., all prime-target word pairs were unrelated), and primes and target were either in the same language (both in L1) or in a different language (primes in L2 and targets in L1). Critically, the L2 Basque prime words were split into two groups: 140 contained bigrams illegal in Spanish, and the other 140 contained bigrams valid in Spanish. Thus, half of the Spanish targets were preceded by either (1) an unrelated Basque word containing bigrams illegal in the L1 (e.g., txakur-"dog", with the bigram "tx" being an illegal bigram in Spanish), or by (2) the translation equivalent in Spanish of the Basque prime (e.g., perro-"dog"). The other half of the Spanish targets were preceded by either (1) an unrelated Basque word orthographically legal in Spanish (e.g., mendi-"hill"), or by (2) the translation in Spanish of the Basque prime (e.g., monte-"hill"). Stimuli were matched across conditions for word frequency, number of letters, number of orthographic neighbors, age of acquisition, and concreteness (Table 2) . Furthermore, we also matched primes and targets for cLD (L1 marked control: mean = 0.14, SD = 0.11; L2 marked: mean = 0.12, SD = 0.10; L1 unmarked control: mean = 0.13, SD = 0.11; L2 unmarked: mean = 0.13, SD = 0.10). Note that the idiosyncratic distributional properties of individual letters and their combinations do not match across languages. Hence, Basque primes had overall lower mean bigram frequency in Spanish than Spanish primes. Importantly, we matched mean bigram frequency across the two critical conditions (marked vs. unmarked). Using a counterbalanced (Latin square) design, we created two lists so that each target word appeared only once in each list, but every time in a different priming condition. This resulted in 70 trials per condition in each list, which served as no-go trials in the semantic categorization task. Participants were randomly assigned to each list. An additional set of 35 animal names in Spanish were selected as go trials (10%), all preceded by unrelated masked primes. We also included a prime visibility test in order to provide an estimate of the level of visibility of the prime stimuli. The same set of animal names was used as masked primes followed by unrelated Spanish targets for the prime visibility test. See Table A1 (Appendix A) for the full set of stimuli used in this experiment. Note: Asterisk indicates significant statistical differences between marked and unmarked conditions within sets (Basque or Spanish). Quotation marks denote significant differences between Basque and Spanish words within sets (Marked or Unmarked).
Procedure
Participants were tested individually in a quiet room. Visual stimuli were presented using Presentation software (Version 4.6, Neurobehavioral systems, Inc., Albany, OR, USA) on a 15" cathode-ray tube (CRT) monitor set to a refresh rate of 60 Hz (which allows for 16.67 ms vertical retraces). Stimuli were displayed at high contrast in white letters on a black background. In each trial, a forward mask consisting of a row of hashmarks (#'s) was presented for 500 ms. Next, the prime was presented in 25 pt lowercase Courier New and stayed on the screen for~50 ms (three refresh rate cycles). The prime was immediately followed by the presentation of the target stimulus in 25 pt uppercase Courier New. The target remained on the screen for 500 ms. The inter-trial interval varied randomly between 900 and 1100 ms. After this interval, an asterisk was presented for 1000 ms in order to allow for participants' blinks. Masks, primes, and targets were presented in the center of the screen. In order to ensure participants' attention whilst passively reading the critical words, a go/no-go semantic categorization task was imposed where the critical stimuli did not require an overt response. Participants were instructed to press the space bar of a keyboard whenever they detected an animal name on the screen. They were not informed of the presence of the primes. Trial presentation order was randomized across participants. Each participant received a total of 20 practice trials (representative of the conditions in the critical trials) prior to the 280 experimental trials. Task instructions (and interactions with the participants) were given in their L1 (Spanish). The experimental session lasted for approximately 20 min (excluding participants' preparation). The electroencephalogram was recorded from 27 electrodes (plus ground) held in place on the scalp by an elastic cap (ElectroCap International, Eaton, USA, 10-10 system). Eye movements and blinks were monitored with four further electrodes providing bipolar recordings of the horizontal (Heog−, Heog+) and vertical (Veog−, Veog+) electrooculogram (EOG). Another two electrodes were attached over the right mastoid bone (online reference) and over the left mastoid bone. All EEG electrode impedances were maintained below 5 kΩ (impedance for eye electrodes was less than 10 kΩ). The EEG signal was sampled continuously throughout the experiment at 250 Hz and digitally offline re-referenced to linked mastoids.
Data Analysis
Ocular artefacts were corrected using independent component analysis (ICA). Based on previous literature, the ICA algorithm used was Infomax (gradient) restricted biased. A high-pass filter of 0.01 Hz was applied before the ICA procedure, and a low-pass filter of 30 Hz was applied after ICA. Averaged ERPs time-locked to target onset were computed offline from trials free of ocular and muscular artefacts (85% of the data; rejected trials were equally distributed across conditions). Baseline correction was performed using the averaged EEG activity in the 100 ms preceding the onset of the target stimuli.
ERPs were quantified by taking the mean amplitude of each participant and electrode in three temporal epochs corresponding to two key components: The N250 (covering a time-window between 200 and 300 ms post-target onset) and the N400, represented by an early time-window between 350 and 500 ms (N400s which indexes lexical-semantic integration; see Reference [39] ) and a late time-window between 500 and 600 (N400c, which indexes concept-to-concept mapping). These two components of interest correspond with those reported in earlier studies on the same topic using a similar procedure [11, 25, 26, [48] [49] [50] . ERP mean amplitudes in each time-window were analyzed separately using repeated measures analyses of variance (ANOVAs). Out of the 27 electrodes, 21 were used for the analysis, distinguishing three levels of region comprising seven adjacent electrodes each: anterior (Fp1|Fp2|F7|F3|Fz|F4|F8), central (FC5|FC1|FC2|FC6|C3|Cz|C4|), and posterior (CP5|CP1|CP2|CP6|P3|Pz|P4). Two other factors associated with the design were included in the analyses: language (switch, non-switch) and markedness (marked, unmarked). Greenhouse-Geisser correction was applied for departure from sphericity [51] . Greenhouse-Geisser epsilon value (ε) is provided only when different from 1, indicating a violation of the assumption of sphericity, and the corrected p-value is, therefore, reported. Effect sizes were estimated using the partial eta-squared coefficient η 2 p [52,53].
Results
Behavioral Results
Bilingual participants correctly categorized 92.18% (SD = 4.01) of the animal names in Spanish when these words were presented as targets (percentage of false alarms: 0.59%, SD = 0.45; percentage of accuracy in the prime visibility test: 0.47%, SD = 2.18). None of the participants reported consciously perceiving the animal names (or any other word) when presented as primes, confirming that participants were unaware of the existence and nature of the masked primes.
ERPs Results
N250.
Results revealed a main effect of language (F(1,17) = 14.11, p < 0.01, η 2 p = 0.45), showing that switch trials elicited more negative-going waveforms than non-switch trials. The main effect of markedness was significant (F(1,17) = 5.73, p = 0.028, η 2 p = 0.25), showing that marked primes produced greater negativities than unmarked primes. Critically, the interaction between language and markedness was significant (F(1,17) = 10.67 p ≤ 0.01, η 2 p = 0.38). Planned comparisons showed significant masked language switching effects for L2 marked primes (F(1,17) = 16.71, p = 0.001, η 2 p = 0.50), but not for L2 unmarked primes (F(1,17) = 0.52, p = 0.48, η 2 p = 0.03; see Figure 1 ). Language and markedness interacted with region ((F(2,34) = 4.29, p = 0.05, η 2 p = 0.20, ε = 0.59) and (F(2,34) = 7.08, p = 0.01, η 2 p = 0.29, ε = 0.62), respectively), and a three-way interaction between these factors was also found (F(2,34) = 5.50, p = 0.02, η 2 p = 0.24, ε = 0.61). Post hoc comparisons showed that the magnitude of the switching effect increased at central-posterior regions for marked primes (anterior-central: t(17) = 3.72, p < 0.01; central-posterior: t(11) = 1.40, p = 0.18), whilst it was constantly distributed for unmarked primes (all p > 0.72).
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N400c. We found an interaction between language and markedness (F(1,17) = 10.26, p < 0.01, η 2 p = 0.38). Planned comparisons showed significant language switching effects only for L2 marked primes (L2 marked: F(1,17) = 4.98, p = 0.04, η 2 p = 0.23; L2 unmarked: F(1,17) = 2.59, p = 0.13, η 2 p = 0.13). The remaining relevant main effects and interactions did not approach significance (all p > 0.21).
Experiment 2
Materials and Methods
Participants
Eighteen right-handed fluent Spanish-English bilinguals (11 women; mean age: 20.94, SD = 0.87) with normal or corrected-to-normal vision participated in this experiment in exchange for monetary compensation. All of them were proficient in English according to their self-rated proficiency ( Table 3) . None of the participants reported neurological or psychiatric disorders. Prior to the experimental session, all participants gave their written informed consent in accordance with guidelines approved by the Ethics and Research Committees of the Basque Center on Cognition, Brain, and Language. The study was also performed in accordance with the ethical standards set in the Declaration of Helsinki. 
Materials
We selected 304 Spanish (L1) words to serve as targets (e.g., cuento-"tale"), from the Spanish B-Pal database [46] . Primes were either unrelated English (L2) words (304 items) or unrelated Spanish (L1) words (304 items) selected from the N-Watch database [54] and B-Pal, respectively. As in Experiment 1, unrelated English and Spanish words (i.e., L1 and L2 primes) were non-cognate translation equivalents (cLD for marked set: mean = 0.20, SD = 0.16; unmarked set: mean = 0.19, SD = 0.16). Experimental conditions and manipulations were exactly the same as in Experiment 1. The 304 Spanish targets were split into two sets matched for word frequency, word length, number of orthographic neighbors, and mean bigram frequency (see Table 4 ). In one of the sets, targets could be preceded by (1) an unrelated English word containing bigrams illegal in the L1 (e.g., black, with the bigram "ck" not being legal in Spanish), or (2) the Spanish translation of the English prime word (e.g., negro). As for the other set of Spanish words, targets could be preceded by (1) an unrelated English word containing bigrams legal in Spanish (e.g., brain), or (2) the Spanish translation of the English word (e.g., cerebro). Prime-target overlap was also controlled (cLD for marked sets: L1-L1-mean = 0.12, SD = 0.10; L2-L1-mean = 0.11, SD = 0.09; cLD for unmarked sets: L1-L1-mean = 0.11, SD = 0.11; L2-L1-mean = 0.10, SD = 0.09). Two lists were created and counterbalanced across participants, so that each target word appeared only once in each list, but in a different prime condition every time. Participants were randomly assigned to each list, and priming conditions were evenly distributed across and within lists (304 critical prime-target pair words in each list, with 76 word pairs per condition). All pairs were used as no-go trials in a semantic categorization task, with an additional set of 38 animal names in Spanish serving as targets (12.5%) or go trials. As in Experiment 1, a prime visibility test was embedded in Experiment 2. The full list of stimuli is provided in Table A2 (Appendix A) . Procedure, EEG recording, and data analysis were the same as in Experiment 1. 
Results
Behavioral Results
Bilingual participants correctly categorized 93.22% (SD = 3.51) of the animal names when these were presented as targets (percentage of false alarms: 0.59%, SD = 0.45; percentage in the prime visibility test 0.47%, SD = 2.18). None of the participants reported having consciously perceived any animal name (or any other word) presented as a prime, confirming that participants were unaware of the existence and nature of the masked primes.
ERP Results
N250.
There was a significant main effect of language on N250 mean amplitude (F(1,17) = 6.58, p = 0.02, η 2 p = 0.28), such that switch trials elicited more negative-going waveforms than non-switch trials. This effect was modulated by markedness (F(1,17) = 4.28, p = 0.05, η 2 p = 0.20). Planned comparison showed that only marked conditions elicited significant masked language switch effects (marked: F(1,17) = 10.30, p = 0.005, η 2 p = 0.38; unmarked: F(1,17) = 0.34, p = 0.59, η 2 p = 0.02). A marginal interaction was also found between markedness and region (F(2,34) = 3.65, p = 0.07, η 2 p = 0.18, ε = 0.59), showing that an effect of markedness was only found at posterior electrodes (anterior: F(1,17) = 0.01, p = 0.95, η 2 p < 0.001; central: F(1,17) = 1.32, p = 0.27, η 2 p = 0.07; posterior: F(1,17) = 4.38, p = 0.05, η 2 p = 0.21). Other main effects and interactions did not approach significance (p > 0. 21) N400w. The main effect of markedness on N440w mean amplitude was significant (F(1,17) = 7.69, p = 0.01., η 2 p = 0.31), showing that unmarked conditions elicited more negative-going waveforms than marked conditions. Other relevant main effects and interactions did not approach significance (p > 0.13).
N400c. No relevant main effects or interactions were found in this time-window (all p > 0.13).
Discussion
In this study, we sought to determine whether orthotactic cues can trigger unconscious language identification mechanisms in two groups of bilinguals differing in terms of language pairs and context of language learning. As in previous studies (e.g., References [11, 25, 35, 50] ), we focused on modulations of the N250 and N400 components. Masked language switching modulated N250 amplitude as a function of the orthographic regularities of L2 words. As expected, this early language switch effect was only found for those L2 primes (in Basque or English) that contained at least one bigram illegal in L1 (Spanish). Note that language switching effects were not observed in either the N250 or the N400 time-window in the case of unmarked sets. Language switching also modulated N400c amplitude in the case of L2 marked words only, and only in fluent bilinguals whose two languages are transparent (i.e., Spanish and Basque). Although they showed early language switching effects triggered by L1 orthotactic violations, Spanish-English bilinguals did not show modulations in later stages of visual word recognition.
When L2 primes were orthographically marked, we showed a modulation of target processing as early as 200 ms post stimulus onset followed by modulations in the window corresponding to conceptual processing ( Figure 1C ). This result is consistent with the view that orthotactic patterns can trigger automatic language detection mechanisms at a sub-lexical level as implemented in the BIA+ extended model [31] . However, our results also suggest that sub-lexical language nodes can modulate cross-language lexical activation of whole-word orthographic representations, which the BIA+ extended model cannot currently account for. To account for this effect, the model would need to include an inhibitory link between the sub-lexical language node and the orthographic lexicon. Furthermore, it is unlikely that the sub-lexical language node can modulate access to whole-word phonological representations. We contend that this is why switching from L2 marked English primes to L1 targets does not hamper semantic integration more than when both primes and targets are in L1. Thus, we assume the existence of two separate sub-lexical language nodes (Figure 3 ) in line with the dual-route account of semantic access implemented in the BIA+ model [4] . Note that the lack of an N400 effect for L2 English marked primes cannot be explained by relatively lower proficiency of participants in their L2. If proficiency in L2 plays a role, differences between experiments could be expected in the opposite direction, since Spanish-English bilinguals, contrary to Spanish-Basque bilinguals, learnt L2 in an academic context and were not daily exposed to their L2. Indeed, greater modulation would be expected for L2 English compared to L1 Spanish primes in the time-window related with semantic integration (N400), since such effects were observed in Spanish participants with no knowledge of L2 (see Reference [35] ). Since no such effects were found, proficiency and exposure alone cannot account for our results. Another possibility is that the long-lasting effect registered in the N250 time-window masked effects occurring at a later point (see Figures 1C and 2C ). However, this would make N400 effects found in Experiment 1 and in previous studies (e.g., Reference [35] ) difficult to account for. Instead, we contend that the difference between experiments relates to the degree of transparency of the languages involved and the similarities across language of grapheme-to-phoneme mapping rules. Given that English has a shallow orthography, participants would rely more on the phonological route to access lexical representations (see BIA+ model [4] ), leading to non-selective lexical access. Therefore, even though sub-lexical orthographic cues are detected in the N250 window, these cues are not sufficient to constrain lexical access, which can be achieved through the phonological route.
When L2 primes are not orthographically marked, no ERP amplitude modulation is detected in the N250 or N400 time-windows. That is, Spanish-Basque and Spanish-English bilinguals do not show reliable signs of masked language switching effects for those L2 primes that are orthographically similar to L1. Similar effects were also found in the study by Casaponsa et al. [35] , where highly proficient Spanish-Basque bilinguals showed no reliable masked language switching effect for unmarked sets. Note that the authors did find a modulation of target processing for both L2 marked and unmarked primes in both the N250 and N400 time-windows in a group of Spanish monolinguals. We conclude that the lack of a masked language switching effect for unmarked L2 primes results from cross-language lexical activation in fluent bilinguals and, therefore, that lexical and semantic access in highly proficient bilinguals is not affected by unconscious language switching when L2 primes comply with L1 orthotactics. These results are consistent with the predictions of the BIA+ [4] and the BIA+ extended [31] models, whereby lexical-level language identification nodes do not feed information back to the lexicon but rather feed information directly to the task decision system. According to this view, lexical language nodes would not affect cross-language lexical activation by inhibiting the irrelevant language, as previously implied by the structure of the BIA [30] , and language identification would only impact participants' responses when the task (or the language context) requires some degree of language discrimination. 
In this study, we sought to determine whether orthotactic cues can trigger unconscious language identification mechanisms in two groups of bilinguals differing in terms of language pairs and It is worth noting that one of the factors that could not be equated across marked and unmarked sets was mean Spanish bigram frequencies across languages. This measure extracted from the B-Pal, N-Watch, and E-Hitz databases is position-and length-dependent. Even though primes were carefully matched for mean Spanish bigram frequency across the two language sets, the mean Spanish bigram frequency of Spanish words was overall slightly higher than that of Basque and English words (p < 0.05). This difference naturally relates to the inherent difference in bigram distributions between languages and the fact that L1 and L2 primes were translations equivalents one each other. Therefore, the Basque and English prime sets were orthographically infrequent in Spanish, but this difference did not lead to any measurable N250 modulation in the case of the unmarked sets. Therefore, automatic language identification seems to rely on violations of L1 orthotactics rather than subtle sub-lexical statistical probabilities (see also Reference [37] ).
Since both the BIA+ [4] and the BIA+ extended [31] models cannot account for the current results or results from our previous studies showing reduced cross-language effects stemming from sub-lexical level [33, 35] , we propose a modification of BIA+ extended as follows: firstly, we propose to implement separate orthographic and phonological sub-lexical language nodes in a revised version of the model tentatively named BIA+s (Figure 3) ; secondly, we implement inhibitory links between orthographic and phonological sub-lexical language nodes and their corresponding lexical forms to allow language-selective effects to emerge [33, 35, 37] . not feed information back to the lexicon but rather feed information directly to the task decision system. According to this view, lexical language nodes would not affect cross-language lexical activation by inhibiting the irrelevant language, as previously implied by the structure of the BIA [30] , and language identification would only impact participants' responses when the task (or the language context) requires some degree of language discrimination.
It is worth noting that one of the factors that could not be equated across marked and unmarked sets was mean Spanish bigram frequencies across languages. This measure extracted from the B-Pal, N-Watch, and E-Hitz databases is position-and length-dependent. Even though primes were carefully matched for mean Spanish bigram frequency across the two language sets, the mean Spanish bigram frequency of Spanish words was overall slightly higher than that of Basque and English words (p < 0.05). This difference naturally relates to the inherent difference in bigram distributions between languages and the fact that L1 and L2 primes were translations equivalents one each other. Therefore, the Basque and English prime sets were orthographically infrequent in Spanish, but this difference did not lead to any measurable N250 modulation in the case of the unmarked sets. Therefore, automatic language identification seems to rely on violations of L1 orthotactics rather than subtle sub-lexical statistical probabilities (see also Reference [37] ).
Since both the BIA+ [4] and the BIA+ extended [31] models cannot account for the current results or results from our previous studies showing reduced cross-language effects stemming from sublexical level [33, 35] , we propose a modification of BIA+ extended as follows: firstly, we propose to implement separate orthographic and phonological sub-lexical language nodes in a revised version of the model tentatively named BIA+s (Figure 3) ; secondly, we implement inhibitory links between orthographic and phonological sub-lexical language nodes and their corresponding lexical forms to allow language-selective effects to emerge [33, 35, 37] . Proposed modification of the Bilingual Interactive Activation + (BIA+) extended model to account for language-selective effects emerging within an integrated lexicon, tentatively labeled BIA+s. We implement the separation of the sub-lexical language node into two different nodes: orthotactic language nodes for the orthographic route to semantics, and phonotactic language node for the phonological route. Each node can receive information from their corresponding sub-lexical . Proposed modification of the Bilingual Interactive Activation + (BIA+) extended model to account for language-selective effects emerging within an integrated lexicon, tentatively labeled BIA+s. We implement the separation of the sub-lexical language node into two different nodes: orthotactic language nodes for the orthographic route to semantics, and phonotactic language node for the phonological route. Each node can receive information from their corresponding sub-lexical units and feed-forward inhibitory links to the lexical orthography (orthotactic language node) or the lexical phonology (phonotactic language node). Dashed lines represent inhibitory connections.
Orthotactic, Phonotactic, and Feature Language Nodes
We propose that the suggested orthographic and phonological language nodes at the sub-lexical level are sensitive to the statistical regularities of their processing route (either orthographic or phonological) and, thus, that orthotactic patterns will be detected by the orthographic sub-lexical node, whilst phonotactic patterns will be detected by the phonological sub-lexical node.
It is worth noting that, whilst orthotactic patterns are visually salient during visual word recognition, phonotactic patterns rely upon the participant's ability to access L2 phonological representations nonexistent in their L1. For instance, Spanish-English bilinguals might not correctly convert the word "ham" into a phonologically marked English word (i.e., Spanish phonotactics do not include the sound /h/). Instead, they might convert the grapheme "h" (mute/no sound in Spanish) into to the closest phonemical category in Spanish, /x/ (corresponding to the letter "j"). Hence, we suggest that the phonotactic language node might be specifically sensitive to auditory word recognition in non-balanced bilinguals.
The detection of orthotactic patterns is influenced by participants' sensitivity to statistical regularities within languages. So far, the evidence from previous studies suggests that language detection mechanisms are highly sensitive to violations of sub-lexical orthographic regularities of the native language [33] [34] [35] 37, 40, 41, 55] , but not of the second language [37, 38, 40] . In other words, detecting L1 marked words is more difficult than detecting L2 marked words. This is probably because, to detect L1 marked words, bilinguals not only need to be highly proficient in L2, but they also need to internalize the patterns that distinguish their L1 from their L2 (L1 specific vs. L1 common). Further studies exploring literacy balanced bilinguals, or L1 attrited bilinguals are needed in order to test whether sensitivity to L2 orthotactic violations in L1 words increases with L2 reading exposure. Nonetheless, based on current evidence, orthotactic language nodes appear particularly sensitive to regularities of the most frequent language (L1).
Sub-Lexical Language Nodes and Lexical Access
In BIA+s, orthotactic patterns can constrain cross-language lexical activation via inhibitory links between orthotactic language nodes and orthographic word forms, whilst access to phonological lexical forms is unaffected. In cases where orthographic-to-phonological conversion is similar between languages (e.g., in the case of Spanish-Basque bilinguals) and predominantly based on one-to-one letter-sound correspondence (i.e., in the case of transparent languages), reduced cross-language activation of orthographic lexical representations should impact semantic and conceptual access. For instance, in an L1 Spanish context, unconsciously perceived L2 Basque marked primes would trigger sub-lexical language detection mechanisms which will, in turn, inhibit L1 orthographic lexical representations. L1 target processing would then require the activation of L1 lexical forms previously inhibited by L2 marked primes, delaying L1 lexical selection and subsequent semantic and conceptual processing. This scenario would explain the N400 modulations observed for L1 targets in Experiment 1, which are likely to be the result delayed access to conceptual representations for L2 marked primes due to reduced cross-language orthographic lexical activation. In cases where one or both of the two languages are opaque (e.g., English), semantic and conceptual access would be predominantly mediated by the phonological route. This is how the BIA+s could lead to the expectation that the inhibition of orthographic lexical representations by the orthotactic language node would have little impact on semantic and conceptual access, since this would be mediated by cross-language lexical activation of phonological word forms. In the case of languages with different scripts, cross-language lexical activation is also thought to derive from phonological lexical representations. For instance, Wu and Thierry [18] showed that Chinese-English bilinguals automatically activate representations form their native language (Chinese) when reading in (or listening to) English. These authors found priming effects for L1 hidden sound repetition, but not for hidden orthographic L1 repetition. Thus, bi-scriptal readers would automatically activate cross-language phonological lexical forms, rather than orthographic word forms. The lack of N400 modulations for L2 English marked sets in Experiment 2 corroborates this view. Furthermore, in an L1 Spanish context, the presence of unconsciously perceived L2 English marked primes would automatically activate the orthotactic language nodes inhibiting L1 Spanish orthographic lexical representations, in turn affecting sub-lexical-to-lexical mapping of whole orthographic word forms indexed by modulations of N250 mean amplitudes (see Figure 2A ,B). Phonological lexical access would remain available, allowing successful semantic and conceptual access, and explaining the lack of N400 modulation for L2 marked sets in English.
Conclusions
In sum, by studying fluent Spanish-Basque and Spanish-English bilinguals engaged in a semantic categorization task within a masked language switching paradigm, we were able to show that sub-lexical orthographic information plays a significant role in language detection. Based on the markedness effects reported here, we make suggestions regarding improvements of the BIA+ extended model to allow for language-selective effects to emerge within an integrated lexicon. 
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